Effects of 5‑fluorouracil and class III phosphoinositide 3‑kinase small interfering RNA combination therapy on SGC7901 human gastric cancer cells.
The aim of the present study was to investigate the effects of small interfering RNA‑mediated inhibition of Class III phosphoinositide 3‑kinase (PI3K) signal transduction on the proliferation, apoptosis and autophagy of SGC7901 gastric cancer cells. The present study also aimed to examine the contribution of autophagic inhibition to the antitumor effects of 5‑fluorouracil (5‑FU). A PI3K(III)‑RNA interference (i)‑green fluorescent protein (GFP) recombinant replication adenovirus (AD) and the negative control (NC)‑RNAi‑GFP control AD were constructed and infected into SGC7901 cells. A methyl thiazolyl tetrazolium assay was used to determine the growth rate of the SGC7901 cells. Immunofluorescent staining was used to detect microtubule‑associated protein 1 light chain 3 expression. The mitochondrial membrane potential was measured using the JC‑1 fluorescent probe. Autophagic expression was monitored with MDC staining and transmission electron microscopy. The results revealed that following combination treatment of the SGC7901 gastric cancer cells with 5‑FU + PI3K(III)‑RNAi‑AD, the optical density absorbance values at 24, 48 and 72 h were 0.17 ± 1.64, 0.13 ± 4.64 and 0.11 ± 3.56%, respectively, with cell viability inhibition ratios of 45.89 ± 6.67, 72.57 ± 9.48 and 87.51 ± 4.65%, respectively. As compared with the other treatment groups, the inhibition rate in the combined treatment group was significantly higher (P<0.05). The percentages of the cells with green fluorescence in the combined treatment group were 74.4 ± 3.86 (24 h), 82.3 ± 1.84 (48 h) and 92.5 ± 1.1% (72 h), which were larger than those of the other groups. The percentage of cells with green fluorescence became larger, which indicated that the mitochondrion membrane potential had been reduced to a greater extent. MDC staining revealed that the number of autophagic vacuoles in the cells (measured at 24, 48 and 72 h) decreased gradually with time, with more autophagic vacuoles observed in the cells in the control group at 24 h than those in the other treatment groups. Fewest autophagic vacuoles were identified in the combined treatment group. Using a fluorescence microscope, the immune fluorescence expression of microtubule‑associated proteins 1A/1B light chain 3A, which is the specific protein of autophagy, in the combined treatment group was observed to be significantly downregulated, as compared with the other groups. As determined by transmission electron microscopic observation of the SGC7901 gastric cancer cells, the degree of autophagy in the combined treatment group was significantly reduced, as compared with that of the other treatment groups. In conclusion, following combined treatment with 5‑FU and an inhibitor of class III PI3K signal transduction, the proliferation of SGC7901 cells was significantly suppressed, the mitochondrion membrane potentials were significantly reduced and the expression levels of autophagic markers were significantly downregulated.